CHEMICAL CONSTITUTION OF NATURAL FATS

The Biosynthesis of Fats In Plants
Any satisfactory explanation of the mechanism of fat-synthesis in the
living plant must take into consideration the following, amongst other,
definitely known facts :
(a)  According to family, genus, or even species, the fatty acids combined
in any one plant fat are specific in qualitative and quantitative composition.
(b)   Speaking generally, there can be no doubt that the most abundant
and widely distributed acid in all plant fats, seed or otherwise, is
A9:10-oleic acid, CH3.[CH2]7.CH:CH.[CH2]7.C02H ;
with this are closely associated :
A9:io, i2:i3_iinoieic acid, CH3.[CH2]4,CH:CH.CH2.CH:CH.[CH2]7.CO2H,
and the saturated
palmitic acid, CH3.[CH2]i4.CO2H,
both of which are found in practically all fats in amounts varying from very
small to comparatively large (e.g. 30 or 40 per cent, or more of the total acids).
Any complete theory of plant fat synthesis must account for the invariable
appearance of these, their most characteristic components.
(c)  The fats in all parts of all plants except the seed (endosperm or
embryo) contain, almost always, only palmitic, oleic, and linoleic (linolenic)
acids as major components ; many seed fats also contain only the same three
or four major component acids, but many others (according to their families)
contain specific major component acids (e.g. lauric, stearic, erucic, etc.) in
large amounts.
(d)  Except in the Palmae, and perhaps one or two other families, it is
rare, in seed fats, to find more than two saturated and two unsaturated
acids  as major  components   (cf.  Tables  49-59  in Chapter IV).    Whilst
there are comparatively few families whose seed fats contain unsaturated
acids other than those of the C18 series, the saturated acids which may be
present in quantity range from lauric (C12) to lignoceric (C24:), but, as stated,
usually only one or two are present in any one instance.    The range of
molecular magnitude of the seed fat saturated acids is thus very wide, and
demands considerable specificity in the synthetic mechanism whereby the
seed fats are built up in different families.
(e)  Finally, the mode of union of fatty acids into mixed glycerides must
be considered, and it must be remembered that in seed fats and, probably to
a large extent, in fruit-flesh fats the prevailing tendency is markedly in the
direction of producing a mixture of triglycerides in which the fatty acids are
distributed as evenly as possible amongst the glycerol molecules.
In the growing parts of plants, especially the leaves, it appears (cf.
Chapter IV, p. 108) that glycerides and plant phosphatides are present
in the cytoplasm in about equal, but small, proportions. The origin and
functions of the leaf, etc., glycerides are at present uncertain (although if, as
discussed below, fruit fats are derived from carbohydrates, it is likely that
the same process may take place in the growing plant). It has, however,
been believed for many years that the reserve fat stored in seeds or in the
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